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ABSTRACT 

The validity of American College Testing (ACT) scores' 
and self-reported high school grades in predicting college freshman x 
grade average is documented, and the accuracy of prediction equations 
based on these measures is reported for institutions o*f differing 
freshman 'class size, aff iliation, degree level,, and racial/ethnic' 
composition. Results are based on data collected frqm a Jtrandoin sample 
of 205 colleges that participated in the. ACT Research Services in 
1974-75 and 1976-77 r with a separate pKsdict ion equation calculated 
for each college from its 1974-75*datAdp»he predictive validity of 
ACT scores and high school grades vsasr^akly related to freshman 
class size of more than 90. Prediction accuracy was moderately - 
related to the institutional characteristics of affiliation, degree 
level, and racial/ethnic composition. Ambng the total college group, 
the accuracy of .separate-sex predictions was less strongly related to 
freshman class s,ize'than to other institutional characteristics 
studied. However, it was more strongly related' to f re shmai* class size 
at private and four-year institutions than other fcinds-of 
instigations. Combined-sex equat ions . based on simple random samples 
of size 50 from the base, year data were almost as accurate as 
equations based on' all ifecords from the colleges, suggesting that ACT 
data could be used to make predictions of acceptable accuracy at 
colleges with as few as 50 freshmen. (Au^hor/MSE) 
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ABSTRACT 

This report documents the. validity of ACT test scores and seif-rej>orted high school grades in 
predicting college freshman grade average, the accuracy of prediction equations based on these 
measures is documented for institutions of differing freshman class size, affiliation, degree level, and 
r^pial/ethnic composition. ; 

The results in this report are baseo^n data collected from a random sampte of 205 colleges that 
participated in the ACT Research Services in 1974-75 and 1976-77. A separate prediction equation for 
each college was calculated from its 1974-75 data. Each resulting prediction equation was then 
applied to data for the 1976-77 freshmen, and the predicted and actual grades were compared./ 

The relationship between pre^&^yghdity and freshman class Size was further investigated »n two 
additional studies. In the fi^Bjsp^rediction equations were developed and cross- vahdated 
* separately for males and fema!l£y?n each college. In the second study, prediction equations were 
developed from random subsamples of the 1974-75 freshman data from each college. Both studies 
supplied evidence of the relationship between prediction accuracy and sample size for samples , 
smaller than the freshman classes represented in the data base. * ^ 

The predictive validity of ACT test scores and high school grades was weakly ifelated to freshman 
class size at colleges with 90 or more freshmen. For example, the average mean absolute error of 
" prediction ranged Qnly from .51 to .54 grade units over t^e five size categories studied. Similarly, the 
average cross-validated correlation ranged from ,53 to .56 over the five size categories, 

> ♦ *• 

Predict^ accuracy was moderately related to the institutional characteristics affiliation, degree level, 
and racial/ethnic composition. The average mean absolute error, for example, was .4&grade units fof 
private college^ and .55 grade units for public colleges. The average, fiiean absolute error was .55 
grade units for two-year colleges, .50 grade units for four-year colleges, and .52 units for colleges with 
graduate programs. For colleges with the smallest proportion of black students, the average me^n 
absolute mean error was .51 grade units, and for colleges with the highest proportion of black 
students, it was :59 grade units. ' ' * 

Among thg total group of colleges, the accuracy -of separate-sex predictions was le$s strongly related 
to freshman class size than it was to the other institutional characteristics studied The accuracy of 
separate-sex predictions was, however, more strongly related to freshman class size at private and 
' four-year Institutions than at other kinds of institutions ' \ 

Combmed-sex equations based on simple random samphes of size 50 from*the brise year data were 
almost as accuse, on the average, as equations based on ail records from \Jne colleges These results 
suggest that ACT data could be used to make predictions of acceptable accuracy at colleges with as 
. few*as 50 freshmen. 
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Introduction 



The AmencarVCollege Testing Program (ACT) offers 
research service^Hhrough which colleges can predict 
theireshman grades of future students (The American 
College Testing Program, 1981) The students' pre- 
dicted grades are based on their ACT test scores, their 
self-reported high school grades, and, optionally, on 
other predictive information The predicted grades are 
calculated by weighting .the predictor variables m 
multiple regression equations' that 3re specific to each 
college > 

^The weights in a coVfe^'s prediction equation are 
usually calculated frortf%ata on an entire previous 
freshman class (or classes) Because these weights 
are estimates whose accuracy depends on the size of 
the*base sample u$ed to calculate them, and because 
error in estimating the weights propagates error in 
prediction, the freshman class size affects prediction 
error It is possible, therefore, that weigfct$ calculated 
from very small freshman classes could be subject to 
large sampling errors, resulting in predictions of unac- 
ceptable accuracy , 

One way to address the issue of sample size is to 
assume that the freshmen in a college are a random 
sample from a hypothetical population with postulated 
statistical characteristics Under this assumption, deter- 
mining the appropriate sample size for calculating 
prediction weights becomes a mathematical problem 
of relating measures of prediction accuracy to para- 
meters of a statistical model.'Sawyer (1981) took this 
approach and found that for equations with two pre- 
dictors, a sample size of about 30 would yield pre-* 
diction equations with approximately the same accu- i 
racy as equations based on larger sample sizes For 
five predictors, a sample size of 65 would yield compa- 
rable accuracy, andfor ten predictbrs v a sample size of 
120 would be needoB • * • 

A potential limitation of the above approach is that the 



assumptions on which the f6rmuias*are based may not 
be true in practice For example, students from col- 
leges of different sizes may be sa/npies from different 
populations of students, insofar as the predictability of 
their grades is concerned Thus, acolleges size, as an 
institutional characteristic that attracts certain kinds of 
students, could be strongly related to the validity of the 
ACT Assessment in predicting freshman grades A, 
statistical model which does not take this possibility 
into account might, therefore, yield incorrect con- 
clusions about the base sample sizejieeded for a given 
level of prediction accuracy 

The primary purpose of this report is t\present and 
interpret 'empirical evidence on the relationship be- 
tween prediction accuracy and freshman class size, for 
a national sample of college* that use the ACT Assess- 
ment The significance of this relationship can be more 
easily assessed, however, if it is done so in the£ontext 
of other college characteristics. Moreover, the relation- 
ship of prediction accuracy with size could itself, 
depend on these other college characteristics. For 
these reasons, the relationship between prediction 
1 accuracy and size is also reported for separate sub- 
groups of colleges defined by their affiliation, highest 
degree level offered, and racial/ethnic composition \ 

r « 

At the time of this study, ACT required of each college 
'participating jn its predictive research services a 
minimum sample size of 90 student records. Thus, no 
direct evidence on the predictive validity of the ACT 
Assessment at colleges with fewer than 90 freshmen 
was available An ^additional purpose of this study, 
.therefore, was to estimate through indirect evidence 
the accuracy of prediction? based on fewer than 90 
freshmen This ,was done by developing and cross- 
validating separate-sex predictfon equations in each 
college and by developing prediction equations from 
random subsamples of each college s freshman class 



Earlier Results 



The Technical Report for the ACT Assessment Pro- 
gram (1973) contains the results of a study in which 
cross*vai(t*ated correlations were computed for a 



sample of 50 colleges, 10 in each of five Size cate- 
gories The predictors were the four ACT Assessment 
subtest scores The mean cross-vahd^ed correlations 
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from, prediction equations obtained from date one year 
old ranged from .41 in tfresmallesfcsize.category (10Q-* 
249 students) to .46 in the largest size Category (over 
1,000 students) Thus prediction accuracy only varied 
moderately over a fairly, wide range of base year 
sample sizes. " # 

Novick. Jackson. Thayer, and Cote (1972) reported a 
cross-validation study of a prediction method due to 
Lindley (1970). In part Of their study, they computed 
cross-vah dated mean -absolute errors and correlations 
for predictions based on ordinary multiple regression 
equatio'ns. Their data consisted of therfour ACT subtest 
scores and the grade averages from two successive 
classes of freshmen at 22 community colleges The 
college enrollments, r§nge0 from 105 to 735 freshmen, 
with a mean of about 24(5 The cross-validaled mean 
absolute errors 'ranged from about to 75, with a 
mean of .59 The cross-validated Oorxelations ranged 
from about .33 to 75. w^h a mean of 47. These data 
produced no discernible relationship between predic- 
tion accuracy and college size. When institutional 
prediction equations were computed from a 25% 
random sample drawn from each college, the cross- 
validated mean absolute errors ranged frpm 50 to 80. 
wiin.a mean of 61, and the cross-validated cor- 
relations ranged from about 2/ifto 56. with a mean of 
42 Thus, a substantial reduction in sample size caused 
only a'moderate increase in prediction error. 4 

Miller and Kunce (1973) studied predictions of voca- 
tional rehabilitation and concluded that prediction 
equations should be based on sample Sizestet least ten 
times the number of predictors Halinski and Feldt 
(1970). on the basis of a Monte Carlo study, also 
k recorrimended a miniroim Subject-to-vanabie ratio pf 
10 Their recommendations were made in the context 
of random sampling from an infinite populatron Snee 
(1977) recommended that the number of sabjects 
nee0 only exceed the number of variables by 4 15 or 
more in order to frermrt meaningful interpretation of a 



model. He cautioned, however, that highly correlated 
or historical data might require larger sample sizes 

Only k few published reoorts have defelt with the 
relationship between prediction accuracy and college 
characteristics other than size Ford and Campos 
(1977) reported base year correlations between fresh- 
man grade average. SAT scores, anfl high school rank 
for. two-year and four-year colleges They found a 
median multiple correlation of 53 for two-year col- 
leges, as compared to a median multiple correlation of 
58 for all colleges m the data base 

Xhe Technical Report for the ACT Assessment Pro- 
gram reports validity data for four types of colleges 
defined by the highest "degree level offered The mul- 
tiple correlations reported are^for the four subtests of 
the ACT Assessment and high school grades m pre- 
dicting overajl freshman grade averages The median 
multiple correlations are 52 for two-year colleges* 63 
for four-year colleges, .61 for colleges with masters 
degree ptx>grarrrs, and 57 for colleges with doctoral 
programs. The median multiple correlation for twO- v 
year colleges i$ quite similar to that reported by Ford 
and ©ampos ^ 

Th^reis a large body of published, research and 
* opinion on differential validity for racial, ethnic groups 
Lmn_ # (1978j clarified and Summarized recent thinking 
on this issue Br'eland antfMmsky (1978) reviewed and 
summarized published repjf^ts and papers on the 
validity of jfanous college 'entrance measures for 
several different populations, including populations 
defined by racial, ethnic characteristics The present 
paper, however, is not intended to address either' the 
issue of differential validity *br of selection bias for 
individual $tudents. Rather, ft is concerned with the 
relationship between prediction aqcuracy and racial 
ethnic composition, as an institutional characteristic, 
together with size, affiliation, and degree level 



The ACT Assessment Program 



The ACT Assessment Program rs a comprehensive 
evaluative, guidance, and placement service for stu- 
dents and educators involved in tfie transition frQm 
high school to college. The four academic tests of the 
ACT Assessment measure developed ab'ilities in the 
subject areas traditionally identified with college an? 
high school programs, English, mathematics, social 
studies, and natural sciences ACT test scores are 
reported on a standard'scafe that ranges from 1 to 36 



More detailed descriptive and technical information 
about ACT test scores can be found in the Technical 
Report for the ACT Assessment Program 

When students register for the ACT Assessment Pro- 
gram, they report the last grade received pnor to the 
senior year of high school in each*of the above four, 
subject, areas, as wgll as various demographic and 
background information For a technical discussion of 
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the psychometric characteristics of the self-reported 
high school grades and a description of the other 
measures, see the Technic&fieport. 

An important part of the ACT Assessment is the 
predictive research services, through whidh colleges 



can measure the local predictive validity of the ACT 
Assessment. These research services summarize the 
relationships between the\ACT scores, high^sohool 
grades and college grades qf studentsat an institution. 
These services can also be used to generate weights 
for predicting the college grades of future applicants. 



Data Base 



1 



This study is based on student records submitted by 
institutibns through their participation in ACTs pre- 
dictive research services To reflect colleges' typical 
fr&juency of participation, the prediction equations 
were calculated from grades two years older than the 
grades being predicted. At the time this data base was 
constructed, the most currently available grades were 
for 1976-77 freshmen, therefore, the prediction equa- 
tions are based on 1974-75 freshman grades 

Because the data in the study were collected from 
colleges partfcipating m ACI's predictive research 
services, in scJrne respects they are rtot representative 
'of students nationally: 

• Colleges using the ACT Assessment are located 
mainly in the Rocky Mountains, Great P#ms, South, 
and Midwest, with comparatively few^nn the East/ 
Northeast and West Coast - « 

• Privately-controlled institutions are relatively under- 
represented among colleges that use the ACT Assess- 
ment, and publicly-controlled institutions are over- 
represented. 



• Participation in ACTs research services is Volun- 
tary, therefore, the data base is self-selected even 
among colleges that use the ACT Assessment 
. Program. 6 
The results of toe study cannot be claimed to reflect 
precisely the results that woukf*be obtained if 9&ta 
from all colleges »n the nation could somehow be 
collected. One should be cautious, therefore, in 
applying the results to institutions which do not use 
the ACT Assessment or do not participate in ACTs 
predictive research services. Nevertheless, this study 
will be useful to Suggest major treqds and to extend 
kr>&Medge in this area beyond the results available tp 
date. ' o 

Most colleges using ACTs predictive research ser-* 
vices choose to predict first-semester freshman grades. 
Colleges do, however, have the option of predicting 
first-year freshman grades. Although ACT does not 
maintain records of mdiyiduai colleges' choices of 
criteria, it is estimated that over 60% of the colleges in 
the study data base reported first-semester grades for 
the academic y*ear of record, There is no evidence to 
suggest that the predictive validity of the ACT Assess- 
ment differs significantly for these two criteria. 



• Sample Desigr^ * 
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To reduce the computational costs of this study, 
weights were calculated artd prediction equations were 
cross-Validated on records from a probability sample 
of colleges m.the data base described above. Because 
results on prediction accuracy are reported separately 
by college affiliation degree level, racial ethnic com- 
position, and size, these variables were v used to stratify 
the sample of colleges The strata were defined by * 

• The affiliation of a college public or private 

• The level of a college, as determined by the highest 
degree level it offers. , 4 
%wo Year Maximum At least two, but less than four 



years of work beyond Grade 12, includes junior 
colleges, technical institutes, normal schools 
FoUr-Year Maximum! Only the bachelors or first 
professional .degree— includes those institutions 
offering courses of study leading to the customary 
Bachelor of Arts or Bachelor of Science degree and 
all those degrees which entitle the possessor tq 
enter the profession indicated 
Graduate level. Master's or second professional 
degree and/or Doctor of Philosophy or equivalent 
degrees ^ „ 

• The raciaf/ethnic composition of a college, as deter- 
mined by the percentage of students who indicated 
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their racial/ethnic background as "AfroAmencan/ 
Black" when they registered for the ACT Assess- 
ment. 

Low. 0%-25°/o "Afro-Amencan/Black" 

'Middle: 25%-50% "Afro-American/Black" 

High:BO%-lOO% M Alro-American/pteck M ' 

About 20% of all students do not report their 
racial/ethnic background when they write the .ACT 
Assessment. The racial/ethnic categories above, 
should therefore be considered an ordinal measure, 
rather than an indication of the actuaj percentage of 
blacks in a college. 

• The size stratum for a college, as determined by the 
number of students for which the college reported 
1976-77 freshman grades. 

Category 1: 90-100 students 

Category 2. 101-200 students 

Category 3: 201 -500 students 

Category 4: 501 -1 000 students 
' Category 5; 1001 or more students 



The stze catfgory of a eollege was determined by the 
number of freshman grades submitted in 1976-77 
rath^than 1974-75 The use of the later year was 
dictated" by the requirements for a separate itbdy 
which used tfie same data base. There are, however,' 
only minor differences between the counts for the two 
years.- 

At the time these data were collected, ACT required a^ 
minimum of 160 records from colleges participating in 
its predictive research services The computer pro- 
gram which calculated prediction equations for the 
ACT predictive research services, however, accepted 
institutional data bases with as few as 90 valid records 
This was dor# to avoid penalizing small colleges 
which rtiavhave inadvertently submitted a few invalid 
records. $£cause we were especially interested in 
prediction accuracy far small colleges, the first size 
category was defined to include colleges with 90:100 
records The total numbers of colleges and students in 
this and the other size categories are displayed in 
Table 1 



TABLE 1 



'Summery of Data Base and Sample for Cross-Validation Study 





- Number 








Number of 1976-77 , 




of colleges 


' Number of colleges In sample 


student records In sample 




in data base 


Total group 


Males 


Females 








Category 




predictions 


predictions 8 


predictions*' 


Total group 


Males 


Females 


Base Sample Size (1974-75) 
















' TtX) or less 


129 


15 


78 


82 


2.544 


4,770 


5184 


101-200 


196 


76 


40 


45 


11.007 


5,471 


6.801 


201-600 


150 


50 


37 


40 


15,951 


121544 


1*23$ 


501-1,000 


68 


35 


, ' . 20 


19 


29,603 


14.546 


14720 


1,000 or more 


51 , 


29 


6 


8' 


55.773 


6.489 


10.513 


Affiliation 
















Public 


297 


124 


118 


118 


91,503 


37.568 


42.868 


Private 


197 


81 


63 


76 


23.375 


6.251 


8,585 ~ 


Degree Level^. 
















2-Year Maximum 


181 


70 


56 


66 


19.755 


7,321 


9,693 


4-Year Maximum 


136. 


53 


50 


51 * 


12,403 


4 252' 


5,357 


Graduate 


177 


82 


75 


77 


82720 


32.246 


36.403 


Proportion of Black Students 
















^Uow 


415 


177 


154 


167 


100.642 


38,562 


44,546 


Middle 


70 


23 


22 * 


. 22 


* 12752. 


4 743 


6 089 


High 


9 


5 


5 It 


5 


1 484 


514 


818 


Total 


494 


205 


181 A; 


* 194 


'114,878 


43,819 


51 453 



a F^or the separate-sex predictions the ranges under Base Sample Size refer to the number*of records used tu calculate the separate-sex 
prediction equations Thus, separate-sex pred«ct*on equations for maies were developed at T8 colleges witn 1 00 vi (ewer maies and *eie 
cr (^validated on a total of 4.770 records for males 0 
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Thp number of records a college submits to ACTs 
predictive research services for $ given yedr need not 
be exactly thesame as its freshman ciass size that 
year. For example, colleges with fewer than 100 fresh- v 
frten may pool their current data with data from 
previous years, and colleges with more than 100 
freshmen ma? submit a random sample of 100 or more 
records. ACT does not maintain records of the sam? 
pling methods us$d by individual particfaanfs/in jts 
predictive research services, Comparison wit/jnsti- 
tutional record counts in other ACT research services, 
howevier, indicates that for about 70% of all colleges, 
the difference between the number of records sub- 
mitted and the actual freshman class size could rea- 
jfonably begjccounted for by factors "such as attrition 
fend the adflsn pf new student records*. 



i 



he number of colleges selected from the data base 
was chosen to attain pre^pecified precisions in esti- 
mating the mean college cross-validation statistics 
(defined h the following section) Specifically, the 
number of col!ege#seledted from each size stratum 
was chosen 4o yield a 95% probability that the mean 
college mean absolute error estimated from the ^ampie 



J 



would be within the following limits of the mean 
college mean absolute error computed from all records 
in the data base: 

• ± 01 grade units of the average, over all colleges. 

• ± .02 grade units of the average, over colleges in 
each size stratum. ' \ 

Ttiere was a 95% chance that the estimated mean 
college P50 would be withm ± 01 of the corre- 
sponding data base mean and within ± .02 of the 
corresponding data base mean for a particular size 
stratum. A similar precision was indicated for the 
means of the other cross-validation statistics. Sam- 
pling variances estimated from the data indicate that 
these expected'precisions were attained. 

Withm each size stratum, the number of colleges 
selected from the substrata defined by the other 
characteristics yvas proportional tb the total number of 
records in the substrata. Population antl sample sizes 
for these other strata are displayed in Table 1. 



Prediction Equations and Cross-Validation Statistics 



Prediction equations were calculated from the 1974-75 
fre^hma^ grade data using a standarc^eight-vanabie 
multiple linear regression: 

y = ao 

+ai *ACT English sgore 1 
+a 2 *ACT Mathematics score 
+a 3 # ACT Social Studies score 
+ a» # ACT Natural Sciences score 
+a 5 # high school English grade 1 
t +a% "hfgh school mathematics grad| 
i ' + a, 'high school 'slpcial studies grade % 
+Bb 'high school natural sciences grade 

/ 

where ao. a,. . a$ are regression weights cal- 
culated from the base year data 

Validities for high school grades alone and test scores 



alone were reported by Sawyer and Maxey (1979). The 
, results reported here pertain to the standard eight- 
variable multiple prediction equations, 
i 

One purpose of this study was to, estimate the accuracy 
of predictions for colleges with' fewer than 100 fresh- 
men: At most colleges, roughly half of the students are 
of each sex. Studying the relationship between predic- 
tion accuracy and sample size for separate-sex equa-. 
tions would, therefore, result in evidence about sample 
size^ griuch smaller than those obtainable from the 
total group of freshmen. For this reason, separate 
prediction equations were calculated for the males and t 
females in each college as well §s for ail students in the 
college. ^ } 
i t s 

The actual 1976-77 gradoau&r^ges for the students in 
the sample were compared with the grade averages 
predicted from the 1974-75 combined-sex and sep- 
arate-sex equations, For each college, these compar- 
isons were summarized m terms df five cross-validation 
statistics: 

• P20, the proportion of students whose predicted 
grade averages were within 0 £0 grade units of their - 
actual averages 
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• P50 f the proportion of students % whose predicted 
.grade averages were wjthm 0.50 grade units of their 
% actual averages v *, 



• P100, the proportion of ?tudents whose predicted 
grade averages wiere $ft|iia 1#0 grade units of their 
actual averages * t »|r. 

• MAE, the mean absolute erfor of prediction f^r 
students in the college 

• CVR, the (cross-validated) correlation between pre- 
dicted and actual grade average. 



The statistic P20 measures the proportion of students 
.for whom vejy^iccufcfte prediction was possible, the 
statistics P50 and P100' correspond to lesser degrees x 
of accuracy >A further discussion of these statistics is 
given by Sawyer and Maxey (1979). 

The above cross-validation statistics were computed 
for each college separately. The-statistics from indi- 
vidual colleges were then summar»2e^l over the entire 
sample and oyer variou^ subgroups of coHeg§s In ail 
commutations, the data were^ighted by the recip- 
rocal of the probability of selection, s6 as to reflect the 
sample jdesign 



\ 



Results 



Tables 2h, 2b, and 2c contain relative frequency dis- 
tributions for the five cross-validation statistics defined 
above Table 2a pertains to cYoss-vahdation_statistics 
obtained from the use of combjned sex equations 
Tables 2b and 2c contain corresponding results for 
separate-sex equations. The' numbers in ttiese tables 
Should be/ead as followl 

• In the P20. P50. and P100 columns, the Range m 
Statistic is the proportion of students whose pre- 
dicted scores were within certain grade units of 
their actual .averages (for example, "fable 2a indi- 
cates that in 12% of the colleges, between 30% and 
40% of the students had predicted jrade averages 
within 0-20 grade units of their agRai grade aver- 
ages) w 

• In the MAE column the- Range m Statistic repre- 
sents the range of MA*£ for some proportion of the 
colleges* (e g , an MAE in the range of 0 4-0 5 was* 
found.for35% of the colleges) 

• In the CVR column the Range m Statistic represents 
the range of CVR for some ♦proportion of the 
colleges (e.g./ a CVR in the range of 0 5-0 6 was 
found in 34% of th£ colleges) 

In interpreting these results the reader shouid'bearj 
mind the level of precision in the results, as discusse| 
in the section on sample design ^ ^ 




It is seen in Table 2a that about three-fourths of the 
co/l$ijes had P20 in the range 2 to 3, about three- 



fourtbs bad P50 in the range b\ 5 to .7, about sune- 
tenths had a P100 of .8 or higher Three-fourths had a 
MAE between 4 and 6. CVR was more "spread out. 
about 86% of the colleges had a CVR between 4 and 
7, and the modal range was 5 to 6 

The distribution of these statistics using separate-sex 
equations (Tables 2b and 2c) shows that'the freshman 
grade averages gi males were less predictable, than 
those of females. This is reflected in both an increase 
m the relative frequencies for males corresponding to 
larger prediction errors and in the requiting shift of the 
mean absolute errors 



lt,should be noted that the results in Tables 2b and 2c 
pertain to the use of separate-sex' equations rather 
than to tire differential effects of combmed-sex^ equa- 
tions When the combmed-sex'equations were applied 
to fnales. however, the cross-validation statistics were 
quite similar to those .for the separate-sex equations in 
colleges with 201 or more males In colleges with 20(T\ 
or fewer males, predictions from combined sex equa- 
tions were, on the average, slightly more accurate than 
predictions from the separate-sex equationsVfhe 
separate-sex equations for females also resulted ir^o 
overall average improvement in prediction accuracy 
This would suggest that in predicting college^grade 
average, there is typically little or no benefit iq cal- 
culating separate-sex multiple regression equations 
Some other prediction method, however, such as a 
combined-sex equation with adjusted intercept, might 
offer improved prediction * * 
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TABLE 2a 

Distribution of Proportions of Cross-Validation 
<** ^ Statistics over Colleges 
(Based on Combined-Sex Equations) 



Range in 






Cross-validation statistic 






statistic : 


P20 


P50 


P100 


MAE 


"CVR 


0.0-O.1 . 


.00 


00' 

■ WW 


on 

■WW 


on 


■U I 


0.1-0.2 


.14 


00. 


.00 


.00 


.00 •» 


0.2-0.3 


.74 


• ' 00 

• WW 


no 

.WW 


fin 

■ WW 


* .U 1 


0.3-0.4 


, .12 


.01 


.00 


.07 


.06- 


0.4-0.5 • 


■Of 


.17 


.00 


.35 


.22 


0.5-0.6 


■ .00 


.46 


.00 • 


.40 


.34 . 


.0.6-0.7 . 


.00 


.30 




.14 


* .30 


0.7-0.8 


.00 


.07 


.10 < h 


.04 


.06 


0.8-0.9 • 


* .00 


.00 


.53i 


.00' 


.00 


0.9-1.0 


.00 - 


.00 


* .37 


.00 


.00 


Median 


.24- 


. .57 


.88 


.52 


56 


• Mean ., ; 

■ — ! 


. .25 ' ' 


.57 


. .88 


.52 


■ .55 



TABLE 2b~ 



Distribution of Proportions of Cross-Validation 

^Statistics over Colleges 
(Based bn Separate-Sex Equations for Males) 



Rang© in 






Cross-validation statistic 






statistic 


P20 


P50 


P100 


MAE 


CVR 


,f$U3.1 


03 


.00 


.00 


Aoo 


m 


0.1-0.2 ' . 


.32 


.01 


.00 


00 


■ .03 


■ 0.2-0.3 


,57 


.01 


.00 


.00 


.06 


0.3-0.4 


.08 


08 


.00 


.03 


.15 


0.4-0.5 


00 


.30 


.01 


24 


.21 


0.5-0.6 


.00 


.37 


.01 . 


.32 


.27 


0.6-0.7 


.00 


.17 


♦ .05 % 


. !28 


.21 


0.7-0.8 


.00 


.05 


.23 v - 


.09 . 


' .05 


fl.8-0.9 


00 


.00 


.4-7 


.03 


.00 


0.9-1.0 


.00 


.00 


'■ .23 


.01 


.00 


i 










• Median 


> * .23 


.53 


^— 


.58 


.51 . 


■ Mean * 


.22 


.52 


.83 


.58 


.49 
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TABLE 2c - 



' Distribution of Proportions of Cross-Valldation 
f • Statistics over Colleges ^ ' 

(Based on Separate-Sex Equations for Females) 



Range in 
statistic 



Croqs-validation statistic 



P20 



psa 



P100 



MAE 



* 



CVR 



0.0-0.1 

0.1-0.-2 

0.2-0.3 

0.3-0.4 

6.44J.5 

0.&O.6 

0.6-0.7 

0.7-0.8 

0.8-0.9. 

0.9-1.0. 



.01 

m 

.58 " 

.22 

.01 

.00 

.00 

.00 ■ 

.00 

.00 



.00 
.00 
.01 



.12 

.or 

.00 ' 



.00 
.00 
.00 
.00 
.00 
.00 
.02 
00 
48 
40 



.00 

.00 

.00 

.10> 

.38- 

.33 

.13 

.'03 

02 



.01 

.01 
.01 
.05 
19 
.32 
.32 
.09" 
01 
.00 



Median 
Mean ' 



.25 
.25 



58 

.58 



.89 

.88' 



t. 



* 



,51 
.52 



.57 
.56 



Tables 3a t 3b, and contain mean cross-validation 
statistics for subgroups of ^colleges defined by' their 
1974-75 sample size* (Base N), affiliation, highest 
degree level, and facial/ ethnic composition. Withlh 
categories of These institutional characteristics, mean 
.college cross-validation statistics are also given for two 
5 further subcategones,defmed by Base N. Results are 
hot given for Base fo subcategories pf two of the 
racial/ethnic categones because of the small sample 
sizes in these two categories. 

Note thafcthe Base N categories and subcategories of 
, Xables 3b and 3c pertain to the number of records 
used to develop, .the separate-sex equations. There- 
for, the Base N for a given college in Table 3a ,s 
roughly twice Its Base N in Tabifes 3b pnd 3c. ' 

There was little discernible variation with respect to 
Base N in the average of the crpss*vaiictation statistics „ 
for the combined-sex equations. The average MAE 
varied from .51 to .54 grade units acrosl the five size 
categories, this difference barely exceeds what could 
reasonably b§ expected from samptiog error. The** 
average of P20 was .24 to .26, across all Base N * 
categories; the average of P50 ranged from .56 to .59; 
tfeejjsrerage P1Q0, from .87, to .89, and the average 
c CVRJtairi.53to.56, * 



Xccording to'ali five cross-validation criteria, the aver 
age prediction accuracy for studentsenrolled in private 
colleges was better than, the prediction accuracy for 
students enrolled at public colleges For example, the 
average MAE for private colleges was 49, compared to 
.5/5 for public colleges There was virtually no variation 
in the statistics P20, P50, P100, and MAE with regard 
to the Base N subcategories of cblleges of the same 
'affiliation. This finding is in agreement with the data 
reported by Novick, £t al The average CVR for public 
colleges did vary somewhat with sample size* public 
coMeges with 9f>20G\ student records had an average 
CVR of 50, compared to .54 for colleges with 201 or 
more student records. The corresponding CVRs for 
private colleges showed less sensitivity to sample size 

*On the average, grade predictions were slightly more 
accurate for freshmen m four-year colleges (average 
MAE - .50) than for freshmen in graduate-level col 
leges (average "MAE 52) or two-year colleges 
(average MAE ; 55). Differences m prediction accu- 
racy between Base N subcategories within colleges of 
. the s^me degree level were smaller than the differ 
ences between degree level categones. 

Differences tn prediction accuracy also occurred 
between The three groups of colleges defined by 



. , - TABLE.3a 

Mean College Cross-VeltdaHon Statfsiics 
(Predictions Based on Combined-Sex Equations) 



Cross-validation statistic 



. College category > 


P20 


P50 


P100 ' 


' MAS 


CVR 
* 


Raco KJ f nr *f^nm hi noH Pnnsitirm 
OA-100 / \ V 


- 










OR 
,d0 


C7 ' 
.Of 


£7 


CO 

.5^ 


CO * 

.OO 


101 -pnn 

1 V 1 C\J\J 


OR 




m on 
~ * .Ow 


CI 

.01 


cc 

.55 


201-500 ' 


OA 


RR * 
.oo 


P.7 

p .Of 


RA 

.Oh 


CP; 
-00 


501-1 oob^ * * 


OA 

,d*f 


»oo 


Q7 

.0/ 


RA 


' CC 
.00 


1 000 or more 


OR 
dP 


R7 
.Of 


.87 


CO 

.00 


CP; 
.00 


AffiHfltinn 


4 










PuhJir-Tntal 


OA 

,d*f , 


.00 


ftp 
.OO 


cc 

,00 


CO 

.00 . 


Q0-?nn 


OA 


RT* 

.or 


Qfi 
.OO 


cc * , 

55 


& cn 
.50 


201 + 


OA 
.dH 


cc. 
.00 


.OO 


" cc 

.55 


C A 

.54 


Private-Total 

* ■l»Hlv » WILV4I 




fin 


on 


AQ 


RR 
.OO 




07 
» ,df 


.OU 




.49 


CO 

.58 


. % * C\i I ~ » 


or 
.do 


.0U 




.49 


» en 

.00 


Dfinrfio 1 pvpI 

wwyi oo ucvui * 










9 Yflflr Mav -Tntal 

C I COi IVICLA ► i ULul t 


OA 


CP; 
.00 


* 

ftp 

* - .OO 


cc 

,00 


1 AQ 


WV^fcWW 


OR 
•dD 


.00 


ft7 

- .ov 


CO 

.OO 


AQ 

,«KJ 




00. 
>dO 


♦ CO 

.oo 


✓ .OO 

.89 


CP 

.00 




"4 tfear Max.-Total 


.26 


.60 


.50 


.60 


90-200 v 


.26 


.60 


.50 


.60 


.201+ * ■ 


.26 


.59 


.89 


.51 


.61 


.Graduate -Toial 
ff 90-200 . 


* .25 ' 


.57 


.88 


.52 


•57 


..25 


.58 


.89 ^ 


.51 


.59 


* ' ,201+ " . 


.25 


- .57 


.87 


.53 


.57 


Proportion of Slack Students 




/ 








Low-Total 


.25 


.58 


.88 


. .51 


.56 


90-200 ; ' 


*26" • 


.59 


.89 


.50 


.55- 


, •* 201 + 


. -25 


.57 • 


.88 


• .52 


<56 


Mrddle 


' .23 • « 


.53 


.83 


.59 


.53 




.22 


.52 


.84 


.59 . 


.48 


All colleges * < 


.25 

* 


.57 

if 


.88 


.53 


*.55 



racial/ethnic composition. Colleges with the lowest 
proportion of black students had an average MAE of 
^colleges with an intermediate' proportion of black 
students had an ayerage MAE* of .59, as did colleges 
with the highest proportion of black' students. The 
average ccps^/alidated correlations for these three 
groups were .56, .53, and .48, respectively. 

The relationships observed between prediction accu- 
racy and institutional characteristics using the com- 

*• , - 



bined-sex equations were also true of separate-sex 
equations. Grade prediction w^ by most measures 
more accurate, on the average, at private than at public 
schools, at four-year colleges than at graduate-level 
colleges and two-year colleges, and at colleges with 
the lowest proportion of black students man at colleges 
with larger proportions of black students. 

The prediction accuracy of separate-sex equations for 
males vanedxihiy slightly more with respect to BasaN 
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, Mean College Cross-Validation Statistics 
(Prediptions B^ed on Separate^Jex Equations for Males) 
















CoHega category ' * 

* 




* 


Cross-validation statistic 






•P20. 


P50 


£ P100 


MAE 


CVff 


Base N for Mate Equation x ^ 


* 


' \ 


> < f- 


: — 

•0 




15-.100 


.22 ' 


.52 


.82- 


.59 ' 


\ .49 


101-200 


• .22 


.53 


.84 


•57 


.49 « 


201-500 


.23 


.52 


.82 • 


.58 


.48 


.501+, 


.24 


.54 


■ 86 . ' | 


%. .55 ' 


' .52 


Affiliation , / 


• 




f 






Public-Total 


.22 


&2 


.83 ' 
.83 


.59" 


.46 


15-100 


.22 


.52 


.59 


■42 


101+ ' 


.22 *> . 


.52 


.83 


.58 


.47 


* Private-Total 


.23 


.53 


"* .84 ■ - 


.56 


.55* ' 


15-100 


.22 - ' 


.52 


.82 


.58 


.54 


4 101+ ' 


.25 


.53 


.89 


51 


■ 57 


Degrffe'Level 


.21 \ 










2 Year Max.-Total 


.21 


.81 


.61 


. .40" 


15-100 


.22 


-.21 


.81 • 


.61 


.40 


J5 1+ ' 

^TTear Max.-Total 


.21 • 


.21 


.81 , 


.62 


.42 


.22 


.22 


.85 


.56^ 


.55 


15-100 


.21 v 

~25 ^ 


,21 


.84 


.57 


.55 


101 + 


.25 


.87 


.53 


.54' 


Graduate -Total 


.24 


.24 


.83 


.56 


■52 


15m 00 


.26 


.26 


.01 


•00 


.00 


101 + 


.23 


.23 


.84 


.57 


.51 


Proportion of Black 3tudents 












Low 


22 


.53 


i? ■ 


.58 


.50 


15-100 


.22 


.52 


.82 


.59 " 


.50' 


S101+ 


.23 


.54 


.85 


.56 


.50 


huddle , j 


.23 


.50 


.81 


.61 


.46 


High 

* * 


.18 . 


.48 


.78 


.65 


' .41 


All Colleges 


.22 . 


.52 


.83 


.58 


.49 















than that of the combined-sex equations. For example, 
the average MAE for colleges with 15-100 males was 
.59, compared to .56 for colleges with 501 £r more 
males. The spread in MAE for females, (.50 to .53) was 
similar to that of the combined-sex equations. 

The importance of Base N4n determining the accuracy 
of separate-sex predictions varied from one type of 
college to the other. For example, the aveftje MAE was 
.54 for females m two-year colleges wi f h fewer than 



er|c 



/ 



100 females and was 55 for colleges with 101 or more 
females. There was a similar apparent (nsensitivtty to 
sample size for males m two-year colleges On the 
other hand, the average MAE for fenjares in private 
colleges, with 15-100 females was 52. for females in 
private colleges with 101 or more females, it was 43 
For males m private colleges, these two average MAEs 
were ,58 and .51, respectively. At public colleges, 
however^ there was a spread in MAE of only 01 for 
males and .03 for females It would therefore appear 
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V TABLE 3c 

Mean College Cross-Validation Statistics , 
• (Predictions Based On Separate-Sex Equations for Females) 



College category 



' Cross-validation statistic 



Base N for female Equation 
• # 15-100 



101^200 
201-500 
% 501+. . 
* Affiliation - 
Public-Total ' 
, < 15-100 
101 + 
PrivatefTotal 
15-100 
101 + 
Degre§ Levfei 
2 Year Max.-Total 
15-100 
101 + 

4 Year Max.-Total 
15-100 
101+ . 
Graduate-Total 
\ - 15-100 1 
-J 101+ 
Proportion of Black Students 
Low k * 
15^100 
101 + 
Middle 
High 

All Colleges 



P20- 


P50 


P100 

• 


MAE 


\ CVR 


.25 


.57 


.87 


> . 


OO * 


.26 


.59 . 


• .89 


51 


S9 


.26 ^ 


'.■59 " . 


88 


' ' 51 


.58 


.26 


60 

* 


89 


.50 


.59 ' 


'.25 


.57 


.87 . 


. .54 


.54 


-25 > 


.58 


86 


'56 * - 


.49 


«25 


56 


.87 


• 53 


.56 


27 


.60 


90 


49 


.'58 


25 


57 •' 


88 


52 


.55 


.30 


66 


93 


HO 


CO 

.OO 


.25 


• .56 


.87 


.54 


•50 


.26 


.58 


,.87- 


.54 


.47 


.24 


•55, 


.86 


55 


•54 


.26 


59 


.89 


.50 


.59 


24 


57 


88 


52 


.57 


•to 


OH 




.46 


.63 


26 


.59 


88 


;.51 


.58 


*5 


58 


.87 


.53 


.55 


.26' 


,59, 


;89 


.51 


,.'59 


:26 


.59 


.89 


.51 


.56 


.26 


58 


.87 


.52 


52 


.26 


.60 ■ 


89 


.50 


.59 


21 


53 


.84 


.59 


.54 


.22 


53 


• .85 ' 


.56 


.52 


25 


58 


.88 


.52 


.56 



that the 'accuracy of separate-sex predictions is moder- 
ately related to Base N at private and four-year col- 
leges but is related to a lesser degree at other kinds of 
colleges. 

The reason why the relationship between prediction 
accuracy and sampf^size depends on other institu- 
tional characteristics is npt readily apparent. 6n$ pos~ ' 
sible explanation is that prediction accuracy is related 
to .the variability of the predictor variables. At private 
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colleges, for example, the variability in test scores and 
high school grades for a single sex may .be small 
enough so that prediction accuracy is adversely affected 
at a certain sample size. In situations where there is 
more variability in the predictors (for example at 
public colleges or with a combined-Sex equation), 
prediction accuracy mightnot be adversely affected at 
the same sample size. Validating this hypothesis will 
require further research. 

) 

15 m * 



Prediction Equations Based on Subsamples of the 
, Base Year^ata 



Because every college rn the data base for this study 
submitted 90 or more student records, it is not possible 
to address directly the accuracy of prediction equa- * 
lions for smaller colleges, it is possible "'to stucty the 
accuracy of grade predictions based oft equations & 
calculated from small samples of large colleges, but' 
.this may not give a true account of prediction acpu-~ 
^acy in the smaller colleges. The reason is that a census . 
- of students from a small college may well differ iff 
many respects from a random sample of eq^fi\ size 
from a larger college. The degree of similarity of the 
two kinds of data is, however/empincally observable^ 
irf this study, for example, by comparing the predictidn 
accuracy of equations for colleges in the 90-100 ,stie 
category with the prediction accuracy of £quatioss # 
based on sample sizes of 100 drawn from colleges in* 
the larger size categories. Moreover, the prediction 
accuracy of equations based on small samples from 
large colleges is of interest in its own right, as it would 
be leas expensive for large colleges to report grades 
for a' sample of their freshmen, rather "than for the 
entire class. ' , 

Different samples of the base year data from a ^ivenf 
college could yield different prediction equations and 
cross-validation statistics A cross-validation statistic 
for a prediction equation derived from a sample of t^e 
base year data is therefore only one observation from ' 
the distribution of all possible cross-validation sta- 
tistics resulting from repeated samples of the b|^ 
year data. 

Tor this study, four independent simple random sub* 
sample sizes of 25 were selected without replacement 
from the 1974-75 data for every college in the sampte 
The four resulting sets of prediction equations for a 
opllege were then cross-validated on the 1976*77 data 
from that colleg^ Finally, the four r^uitmg sfets of 
cross-validation statistics wfere averaged The average 
of the four cross-validation statistics for a college isj^n 



^estimate of the expected value of the cross-validation 
statistic with respect to simple random subsample 
sizes of 25, 

The computations described in the above paragraph 
were then repeated using simple random sample Sizes 
of 50, 75, and 100. In each case four independent 
subsamples of a given size were selected without 
replacement from each college 

The withm-college replication factor of four was 
chosen to vieid a probabiht/ of 95°/o that a reported 
average MAE for any given size category would be 
wittan. ± .04 of the true" average MAE, or a 95% 
chance that the reported average MAE Over all colleges 
would be within ± -01 of the true" average The 
sampling variances estimated from the data indicated 
that these precisions were obtained 

To recMce the substantial computational costs of this 
part o/ the study, the weights derived from sample 
sizes of 50. 75, and 100 were cross-validated on a 
subsampl^of each college's 1976-77 records The 
subsamphng fraction for a college was defined by the 
number of 1976-77 records for colleges wrfh 90-100 
records, the subsamphng rate was 1, for colleges with 
101,-280 records, it was 3,4, for colleges with 201-500 
records, it was V3, for colleges wittt 501-1000 records, 
it was 1/8. and for colleges with 1001 or more records, 
it was 1/19 

The effect of the subsamphng is to decrease, slightly 
the precision of the cross-validation estimates for base 
year sample sizes of 50. 75. and 100 There/was a 95% 
chance that the estimated average MAE for a given 
size category would be within approximately i 045 of 
the 'true" average MAE for the category The cor* 
responding tolerance for the estimated average for all 
colleges is approximately ± 015 



Results of Subsampllng Study 



Table 4a contains cross-validation statistics for com- 
bujed-sex prediction equations developed from sub- 
samples of the 1974-75 data. As one wdtiid expect, 
prediction accuracy increased with sample size how- 
ever, there was only a modest difference rn the average 
accuracy of prediction equations based on sample 
Sizes of* 50. 75, or 100 and the average accuracy-of 



prediction equations based on all records in the col- 
leges For example, the average college P20 for a 
sample si£e of 50 was 23. compared to an average P20 
of 25 for equations based on all records The cor- 
responding average vaftues of P5d. P100, arid MAE 
were 54. 85, and 57. respectively, for a sample Size of 
50. and 57, 88, and 53. respectively, for all records m 



• TABLE.4a 

Mean College Cross-Valtdailon Statistics for Prediction Equations 
< v Delved from Subsamptes of Base Year Data 
0 K (Predictions Based on Combined-Sex Equations) 



Si?* of subsampte ' Cross-validation statistics 



of base year data 




: P20 ' 

t 


P50 


P100 


'- MAE .'• 




CVR 


25 


* 




.48 


.79 


.65 




.41 


50 




.23 


.54 


.85* 


' .57 




.49 


75 




.24 4 


, .55 


.87 


.55 • 


» 


.52 ■ 


100 




.24 s ' 


.56 


■88 


. .54 




.53 


All records 




.25 


.57 


.88 


• ~ .53 




.55 . 



















the colleges. If was- not until the sample size was 
reduced to 25 students per college that prediction 
accuracy began to drop off noticeably. Therefore, a 
sample size flffO students would appear to be ade- 
quate for many colleges. 

Corresponding to the behavior of the^ther statistics, 
the average cross-validated r dropped off noticeably at 
a samplfe size of 25. It decreased more flnarkedly than 
|he other q^tistics, however, for sample sizes of 50, 75, 
and 100. 

Freshman grades m very small colleges may be tess' 
accurately^predicted than freshman grades *n larger 
colleges for reaso/s other than sampling error. For 
example, changes m a feeder" high school c&^id 
affect a larger proportion ol the freshmen at a small 
college than at a large one. The question of prediction 
accuracy for *ery small coUeges can be answered 
definitively omy by examining data from them. Unfor- 
tunately, sufch data are not available It is stiii useful, m 
our Opinion, to answer this question tentatively witK 
such data as are available, 

First, predictions based on equations developed from 
random subsample sizes of 100 #re about as accurate 
as predictions based on equations developed from all 
. records in colleges with 90-100 freshmen. (For 
example, the former group had an average P20 of .24, 
P50 of .56, and PI 00 of .88 while the latter had an 
average P20 of .25, P50 of .57, and a P100 of, .88.) 
Moreover, the accuracy of grade predictions does not 
appear to be related to college size for colleges with 90 
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or more students. Finally, the accuracy of grade pre- 
drctions based on random sample sizes of 50 does not 
differ markedly from this standard. Therefore, although 
direct evidence on the accuracy of grade predictions 
for colleges with fewer than 90 students is not avail- 
able, it would appear that the accuracy would be quite 
comparable, even for colleges with as few as 50 
students.* 

» . 

The separate-sex equations (Tables 4b and 4cj show 
more sensitivity to sample size than the combined-sex 
equations. First, the accuracy of separate-sex predic- 
tions began to drop off noticeably at 50 males^or 50 
females. Second, the rate of decrease in accuracy was 
greater at intermediate sample sizes. For example, the 
average MAE for predictions for males increased from 
.58 to .65 grade units as the sample size decreased 
from the entire college to 75 records. The corre- 
sponding increase in MAE for the cqjTjbmed-sex equa- 
tion was only .02 grade units. Therefore, in developing 
a separate- sex equation, a sample sizeof 100 wotrid be 
needed to maintain most of the accuracy associated 
with using all records frOm the college. 

Cross-validation statistics were also calculated tor 
subgroups of colleges defined by their total freshman 
c\asi size. In, accordance with our expectations, the 
statistics for each subgroup reflect an overall trend 
toward more accurate prediction with increased sam- 
ple size, These differences are, for the most part, 
statistically nonsignificant due to the sampling error 
associated with the sample design. 




TABLE 4b 

Me'an College Cross-Validation Statistics for Predictiorf Equations, 
Derived from Subsampte* of Base Year Data * 
(Predictions Based on Separate-Sex Equations -for Males) 



V 



Suosampie size for males 
in base year data 






Cross-validation statistics 






S P20 


P50 


P100 


MAE 

e 


CVR 


50 


.19 


.44 


.76 


.73 


.38 


75 


! .20 


.48 


.81 


.65' ' 


•42 '. 


100 


■ ! .21 


/ . .50 


83 


• .62 


» 45 


AH records 


! .22 


— • .52 


.83 


.58 


.49 ' 




> 








s 



y ■ TABLE 4c 

Mean College Cross-Validation Statistics for Prediction Equations 
Derived from Subsamptes of Base Year Data 
(Predictions Based on Separate-Sex Equations for Females) 



Subsample size for females 
In base yepr data 






Cross-validation statistics 




P20 


P50 




-P100 


MAE 


. CVR 


\ 50 - 

. 100 
All records 


.24 ' 

.25 ' / 


50' 
.53 
.56 
.58 




•82 
.86 
.88 
.88 


63 

58 • 
* 55 
52 


45 
49 
.53 
56* 



Summary and Conclusions 



For colleges with 90 or morefreshm§h,the accuracy in 
predicting freshman grades from ACT test scofes.and, 
high school grades was weakly related to freshman 
class size. Prediction accuracy was moderately related 
to institutional affiliation, highest degree levql offered, 
and racial/ethnic composition. 

4 * 

' \ * 

Among the total'group of colleges, the accuracy of 
separate-sex predictions was also less strongly related 
to freshman^class size than it was to the other 
institutional characteristics studied The accuracy of 
separate-sex predictions was, however, more strongly 
related to freshman class size at private and four-year 
institutions th^n at other kinds of institutions. 



Combmed-sex equations based on simple random 
sample Sizes of 50 from the base year data were almost 
as accurate, on the average, as equations based on all 
records from the colleges On the basis of this indirect 
evidence, it appears that accurate combinedse* pre- 
dictions could be<nade for students in colleges with as 
few as 50 freshmen, 

The deterioration m the accuracy of separate- sex 
predictions was greater than that of combmed-sex 
predictions when the equations were developed from 
samples, of the base year data. On the average, a 
sample size of 100 was needed to develop a separate 
sex equation that was as accurate as one developed 
from all available records m a college 
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